Mycobacterial recombineering.
The precise knockout or modification of Mycobacterium tuberculosis genes has been critical for the identification of functions important for the growth and pathogenicity of this important bacterium. Schemes have been previously described, using both non-replicating vectors and transducing particles, for the introduction of gene knockout substrates into M. tuberculosis, where the endogenous recombination systems of the host (both homologous and illegitimate) compete for transfer of the modified allele to the chromosome. Recombineering technologies, first introduced in laboratory and pathogenic strains of Escherichia coli over the last 16 years, have been developed for use in M. tuberculosis. Described in this chapter is the use of the mycobacterial Che9c phage RecET recombination system, which has been used to make gene knockouts, reporter fusions, promoter replacements, and single base pair modifications within the M. tuberculosis and M. smegmatis chromosomes at very high frequency. Higher success rates, in a shorter period of time, are routinely observed when recombineering is compared to previously described M. tuberculosis gene knockout protocols.